Bacopa monniera Linn. or Brahmi, a plant in the family Scrophulariaceae, is used as a traditional medicine for memory improvement, dementia like anxiety, depression, epilepsy etc. for a long time in Bangladesh. This study evaluated the anxiolytic effects of the methanolic extract of B. monniera (MEBM) in animal models of anxiety. For the further tests and phytochemical screening, the whole plant of B. monniera extracted following maceration method. The extract was evaluated for anxiolytic activity using light/dark box, elevated plus maze, marble burying and rota rod tests in mice at the doses of 50, 100, and 200 mg/kg body weight. Diazepam (1.0 mg/kg), an anxiolytic drug used as standard drug. MEBM showed a strong and dose-dependent anxiolytic effects in animal models of anxiety. MEBM significantly increased the time spent in the light compartment, the latency time, and the entries of open arms in light/dark and elevated plus maze tests. In addition, MEBM also significantly decreased the number of buried marbles in marble burying test and increased the time of performance in rota rod test (p < 0.05). These were the major findings of this study. Therefore, our results reported that MEBM possesses anxiolytic effects in animal models of anxiety that support the traditional use of this plant as a potent agent to combat anxiety.
299 Pharmacology & Pharmacy these disorders in the top chart not only for the high prevalence but also from the burden associated for illness and its treatment [2] . Drugs prescribed for neuropsychiatric disorders have more side effects than they are efficacious.
Although benzodiazepines have well-known benefits, their side effects are high up, including muscle relaxation, sedation, physical dependence, memory disturbance, and interaction with other drugs [3] . In these conditions, the efficacy of such drugs is very limited. Therefore, the need for newer, better-tolerated, and more efficacious treatments remains high-rise. Herbal therapies could be considered as alternative or complementary medicines. In the search for novel molecules useful for the treatment of neurological disorders, worldwide medicinal plant research has continued to improvement, demon starting the pharmacological effectiveness of different plant species in a variety of animal models [4] .
Bacopa monniera Linn. or Brahmi, a plant in the family Scrophulariaceae, was distributed in the warmer and wet lands regions of the world including Bangladesh. In Bangladesh, this plant is used to relief patients anxiety [5] , epilepsy [6] , cardiac [7] , respiratory [8] , digestive disorders, purifies blood and toothache [9] , rheumatism and prevent miscarriage [10] . On the other hand, B. monniera
shows few gastrointestinal side effects, specifically enlarged bowel movements, nausea, and abdominal cramping [11] . The clinical studies have confirmed the safety of the bacosides in healthy male volunteers [12] . Number of biologically active compounds has been isolated from this plant. They are several chemical groups have been founded such flavonoids [13] , alkaloids, glycosides, saponins, and several chemical constituents have been identified such sterols [14] , brahmin, nicotine, herpestine, des-saponin glycosides-triterpenoid saponins like Bacoside. for this plant includes hersaponin [16] , betulic acid, monnierin [17] , herpestin and brahmine [18] , luteolin-7-glucoside, glucoronyl-7-apigenin and gluucoronyl-7-luteonin, common phytosteroids [6] . Due to the diverse pharmacological actions of Brahmi, researcher tried to investigate and validate its ethnomedical uses. There are several scientific reports illuminated that bioactive compound of B. monniera would afford for better neuropharmacological outcomes. They found Brahmi as a potent agent with antioxidant [19] , antiulcerogenic [20] , cognitive enhancer [21] , antiinflammatory [22] , analgesic, antidiarrhoeal and cytotoxic [23] properties. There is a great interest in the research of B. monniera to explore new therapeutic targets and new molecules acting on the central nervous system. However, the evidence to recommend the use of herbal medicines in the treatment of neurological disorders is still insufficient. Therefore, the main objective of the present study was to evaluate the anxiolytic like-effects of B. monniera in different models in mice. 
Animals
The in vivo experiments were carried out on Swiss albino mice of 3 - 
Drugs and Treatments
Diazepam for anxiolytic activity assessment (1 mg/kg; Sedil, Square Pharmaceuticals Ltd.) applied on standard group via oral route. The methanolic extract of B. monniera was administered on mice at the doses of 50, 100, and 200 mg/kg through oral route. Mice were treated with 0.1 ml/mouse for each dose. Control groups were received vehicle (0.1 ml/mouse) orally. All the tests were performed after 30 min of administration for better absorption.
Phytochemical Screening
The crude methanolic extract of B. monniera (MEBM) was qualitatively tested for the detection of alkaloids, flavonoids, saponins, tannins, cardiac glycosides, carbohydrates, reducing sugars, proteins, glucosides, terpenoids and steroids [24] . 
Acute Toxicity Test
The mice were arranged into four test groups and a control group (n = 5). Deionized water was used for the control group (0.1 mL/mouse). The test groups were received 500, 1000, 2000 and 3000 mg/kg of MEBM respectively through oral route. Immediately after dosing, the animals were under observation for the first 4 h for any allergic reactions and/or mortality. However, they were further observed for the next 72 h [25] .
Light/Dark Exploration Test
For the test a box (46 × 27 × 30 cm) was used which divided into a small (18 × 27 cm) and a large (27 × 27 cm) compartments. The partition of the compartments has a small hole (7.5 × 7. 
Elevated plus Maze Test
The apparatus of the test was an elevated "+" (plus) sign shaped wooden plat- 
Marble Burying Test
The mice were placed into a transparent glass box (30 × 30 × 30 cm) which had 25 marbles equally apart from each other on 5cm deep sawdust bedding.
Five groups contained five mice each were treated with vehicle, diazepam and extract and let them absorb for 30 min. Eventually, each mouse was observed for 30 min. After each observation, mouse was removed from the box and buried (full or two-third) marbles were counted. Sawdust-bedding materials replaced with fresh ones and glass marbles were washed and dried, every time [28] .
Rota Rod Test
The Rota rod device was a 3 cm diameter grip able motorized bar rotating in 20 rpm speed. Mice treated with vehicle, diazepam and extract and placed on the 
Statistical Analysis
The results are presented as mean ± SEM. The statistical analysis was performed using one way analysis of variance (ANOVA) followed by Dunnett's post hoc test as appropriate using SPSS 11.5 software. Differences between groups were considered significant at a level of p < 0.05.
Results

Phytochemical Evaluation
Preliminary phytochemical screening of the crude extract of B. monniera revealed the presence of alkaloids, flavonoids, saponins, tannins, glycosides, terpenoids and steroids.
Acute Toxicity
Acute oral administration of MEBM at the oral doses of 500 -3000 mg/kg did not show mortality or any allergic manifestations during 72 h inspection except hyperactivity after administration. Therefore, it can be assumed that MEBM possess low toxicity profile and the LD 50 is more than 3000 mg/kg.
Light/Dark Box Test
The extract at the doses of 100 and 200 mg/kg significantly increased the latency (Table 1) .
Elevated plus Maze Test
The extract at doses of 50, 100, and 200 mg/kg significantly increased the time spent in the open arms exploration compared to control group, respectively (p < 0.05) ( Table 2) . Consequently, the plant extract increased the number of entries in the open arms of the plus maze test. Moreover, this result was not significant for 50 and 100 mg/kg.
Marble-Burying Test
A significant decrease in the number of marble buried was observed for the extract at doses of 50, 100, and 200 mg/kg when compared to the control group (p < 0.05). The standard, diazepam also showed significant decrease in the number of marble buried (Table 3) . 
Rota-Rod Test
In the rota rod test, MEBM treated mice showed significant motor performance with the doses of 100 and 200 mg/kg compared to control group (p < 0.05). Diazepam also significantly increased the performance time of the mice (Table 4) . 
Discussions
In the current study, the anxiolytic effects of the acute administration of MEBM were studied in different animal models of anxiety.
Anxiety disorders are common mental diseases of the central nervous system that include heterogeneous phenomena such as panic disorder, phobias, obsessive-convulsive disorders, and posttraumatic stress disorders [30] . Dysregulation of the GABAergique, serotoninergic, dopaminergic and adrenergic neurosystems have been implicated in the pathophysiology of anxiety [31] . Anxiety can be introduced experimentally in animal with the conflict between the desire to explore novel environment and removal from an illuminated area when they are subjected to light/dark box test [32] . This way, anxiolytic effect can be evaluated The marble burying test which is an experimental model, based on the defensive burying behavior elicited in rodents in response to aversive stimuli. The experimental process appears related to obsessive-compulsive disorder, characterized by obsession-recurrent thoughts which lead to accentuated anxiety and discomfort or compulsion-stereotyped behavior or rituals to alleviate the anxiety [35] [36] . Two points support this observation: effective drugs to treat obsessive-compulsive disorder, via the selective inhibitors of serotonin reuptake, diminish the number of marble buried and mice previously exposed to glass marbles continue in intensive burying activity [35] . MEBM was effective in suppressing the marble burying behavior after single treatments. Diazepam was also able to reduce burying behavior. Positive results in these investigational procedures could be due to motor impairment that hinders the execution of behaviors [37] . In order to discard the possibility of false-positive results, the probity of the motor system was evaluated by rota rod test, devised to detect neurological impairment as well as ataxia, sedation or muscle relaxing [29] . Benzodiazepines are the prime drug to treat obsessive compulsive disorder, and it was effective to re- The biological effects of the MEBM was observed in this study might be attributed to phytoconstituents in the plant. It has been reported that flavonoids bind with high affinity to the benzodiazepine site of the GABA receptor [38] [39].
Their common bioavailability and particularly their presence in the brain in vivo appear to play an important role in the expression of their effects on the central nervous system (CNS) [40] . Terpenoids and terpenoid related compounds have proven their effectiveness in animal models of anxiety [41] . MEBM was highly effective as an adaptogen, it normalized acute, and chronic stress induced corticosterone changes in animals [42] . MEBM increased the 5-hydroxytryptamine levels in hippocampus, hypothalamus, and cerebral cortex. The higher doses of MEBM produced significantly better anxiolytic effects compared to lorazepam [43] .
Conclusion
Come to a conclusion, the findings of this study have shown that the methanolic extract of B. monniera has anxiolytic-like effects in mice. Further neurochemical studies are necessary to elucidate the influence of this extract on the central nervous systems (CNS), which are critically involved in the development of clinical anxiety.
